Developmental instability of the Drosophila wing as an index of genomic perturbation and altered cell proliferation.
We experimentally induced different levels of instability affecting the development of specific wing regions of Drosophila melanogaster using the UAS-GAL4 system. A common index of developmental instability is fluctuating asymmetry (FA), that is, random differences between body sides of single individuals. We studied the FA in transgenic strains carrying random genomic insertions (UAS strains), as well as insertions in the regulatory region of genes involved in the organization of wing development (GAL4 strains). In addition, the expression of genes that increase (dp110 and 3622) or decrease (dPTEN) cell proliferation was ectopically induced. Our results are related to different levels of perturbation. Through the first kind of perturbation, genome integrity was compromised by the insertion of foreign DNA. In all cases, we observed a general increase in FA, although it was rarely found significant. The second kind of perturbation involved a modification of genes controlling wing development through the insertion of a GAL4 sequence in their promoter region. The third kind involved the ectopic expression of genes controlling cell proliferation. Our results show that (i) the level of FA is connected with the level of morphological perturbation induced, (ii) FA increase was higher in the wing regions that were the target of the genetic perturbation, and (iii) developmental instability was also observed in regions that were not directly addressed by the perturbation. The results were discussed on the basis of the running models about Drosophila wing development.